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#3£J l|JIUII«Tir#*KJ|C=H 3 TglOS 1 

(72)58W# J5tt ^ 
I »*Ji|*Ji|«T|r**K5ll=ffl3TBiO#l 

i*m)m)mitt&BZM=.m 3 t@io# i 



(54) mwo&m «fi7-fM 

(57) 

[fig] KS^STJ^fC^Sft^T-f A'-jlfltC&l^ 

n«as£*rf£!gi©ft7 7-i"A*-i it- iio*7 

7-f/t-l 1 ©$gg&K.tfSfS 2 ©ft 7 T-T A*— 1 2 ©3$g|5 
tt#*Rl#«l 5 a, 15b*flT, 111^77^ 

a*- 1 1 ^ea&bfcTtte. sb i ©ft? 7-f a- 1 1 &z>- 

S2ffl3t77^A-l 2©iffig|5©Jg^HiC{igLfePB , 3 

3t77^A*-i 2{z&m^n^>m&y^ )v?-c&z>. 



15c I3BS 




1 1 »77-/rt- jt?7-*A-12 




( 2 ) 



1 



/t-««p^aK«t ofia^snsBsswr** 1 ©^7 y 

;t-fia*fsc± D«tt3nfc!K2 cwt? y-f A-<h£ 
«*.. KrEJBl<03iC7r-f A-©iB»RtWWElB2©3ie 
77-f A— ©Sja»tt4*Eftra£#U WESBKMfc? 
r-f^-«QBl,/tJttt. KrCSB 1 ©3t 7 r-f A— ©Si 
ffOKMffKcmCfll 2 ©fty y-f A-©SBtt©K«t» 10 
fi!)|IBHIiaJSS»*lt0ig-rJ:'5Ke»Lfc». ime*2 

diifyy-i a— KeRsn-a&R^ji/^. 

[R#JH2J «7 7-fA*-«i#fSt, «HS3t7 7-f 

n-fiU$#Ric± off #sn;fciB i ©3t7r-r £. 

fSSHmi<Dyt7T'f A— ©iSSt¥fftc^SJ:5{c^ 

Ufc«flE«2 03t7r-fA— o«SB5t. IMEJIS l 

y-f A— ©«ffii^*2<03i£:7y^A— ©*H£©M 20 

T. WIS^ -f /X-*»6IWEIB 2 ©ft 7 y-f A 

a-r#*rk: «k o r& * n^tt* ia \zn vzmmzm 

tlfcSl03t77-fA'-t, llfrffiftyy-f A— ffi£!M£R 

ft^yfA-ifcffu ffiflEfti ©3t77-f/^-os» 30 
MtSufS^ 2 ©fty y -f A—©KRR<S:a«Ffr KttftT 

[RRR4]- 3t7y-f/X— «#^Rt. tflfEftyy-f 

ttSilO^?^^-^, tfjfBft 7 y-f A-RKMf 

mz J: o £ n^f*?? ftfc*] itii(;« o tu snfc 

©ftyy-f A— i:£WU Kffa^l©3t7yf A— <DK 40 
»«4:WaEfB2(03t7 y-f A-OKItJBti^fTK^ 

js i ifi e> 4 ©i>-fn^icf2f£©^fi7 -r 

CS*J16] £<=.tc» ft? y-f A— tp£eSRT*ff^ 

^S^Wt^iBXtzMiKm. 1 5 ©Vi-rti^{cfSife©iS 
fiy^;i^. so 




• 4*H¥ 1 0- 6 2 6 2 5 
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[»*]S7] ft3*E*R!e*fttt. m^JcMLTS 

^6KR©Rfi:7-f ji^. 

*HE»*a[rto«at«>BE**«d»r*BE*«»P#R 

[»*JS10] 3t*E«*5E^R*«. ^Slc. SvSiE 
«C«««AT*fc»©fllE««A#Rfc, R1ER«R#> 

[rrr 1 1 ] K^m/m^m^ mm^mmmt: 

£#-r-2>asi ©scse^, mcr 1 orrrsrvirc 
m i ©^s?^i©^©^r^(c^©iiM^#Aortg^ 

2©M^(ci*fC£#AT*fc#©&Ki»A#ll&<!:. flff 
KR 2 Ofttt* &rtCRK&&ttJ **4fc»OlW# 

c»^jsi3] ytmmmm^mt. wmmzm-tz 
nfc«ft*«-5 m**£* mmmsk\zm&&mn*imtt. 

*BE«£. MERRKftRSn-SREEfciWRTSREEffl 

tw^R t **tf ft** 6 mm ©ses y ^ 9 . 

EE*EP»D-r-l)-*t©«M€rWL, 3t7r-f A— flM**R 

^sdiH— w©ss**ta«fs*« i 3ta^©as«7-i'^ 
^= 

[0 0 0 1] 

L, Kfi^-a77^!'<k-5^7y^;N*-jim{C*5Vi 

T0jgtcffl e> nsft*7 )V9 \zm~t -So 

[0 0 0 2] 

[fi^*©SW] — ttWfc. 3tt7y-f A-««g3jl^©ia 
■C**it7y<A— Etfftt^tt. *7y-f A-©nTSB 

[0003] :;t, «77<n-tnn sescsp^ 

■f A*-$r^6<){Cffl t>© 
[0 0 0 4] $T. d©«t-5^y y-f A*— [HUffte^© 




( 3 ) 



Wt- jgJRSn^iSfiA.M:. 7?? (Brag 
g ) ^icfulJlT© (ftl) ©<fc5(Cg£*15. 

[0 0 0 5] 

[ft 1 1 

X b = 2 n c A 

[0 0 0 6] 0iJx.fcC, A„=l. 5 5 ttnKO^SrlUjfffC 

**6, nT»OH»f*KaioH«lA*»tt0. 5 3 6m 10 
[0 0 0 7] AtfcfciLTBfjeaHf^**?-* 

7* A'-@#f*&^-eH»$ti. -tna^oft«©*^3t 

[0 0 0 8] COJ:-5«:ttlie*W-r*3t7T'fA-lHlSf 
&^£f£§rf S^tfefC-^Tte, 0g*.tfiRNgflB6 2-5 
0 0 0 5 2^«KMS£n-rv>-5J:-3K:. JR^ftrei* 20 

[0 0 0 9] ^LT, C©i'i5i:ffBSnfc3e7 7'fA 
-HW^SaS^ft^tbT. eiJjtra77'T A-£g4 
#T-5Ci:(C«fc0. ^7 7-<A-^e.^l:W9ttlt 

[ooio] fcotfe. 0fs««©fln»^tt. ^67T-r 

[ooi l] ii ill c®J:^ftTOM7^;^ 
©t£5fe©#J5£#l£5*U A^3a§4 0a, AHJ7D^4 0 
b. W**4 0 c**»Jt6n&3t!J— *4 0 
ft7 7^A-@#r1#^5 OicSiKSnfc'kOTfc 

[0 0 12] JIW— *i^4 0©A;*jSffi4 

oacn AT^^^rr^^mT-fe^^T-rA-e 

OaM^n. ^O3tU-*ak-^4 0t7t77'f 
A-@J(f»f5 0 <b<Z>Rflte. ^77-fA4 0 bTf^tK** 
ffi^Sn, *LT, 3fc0— *a^4 OCDffl^jSSK 0 40 

[0 0 13] dOJ:5*«BJEC*V»T. Jfcfr— *a 
^4 0©A^4 0 a7^£«^:ft#*A^£n&<h, ATl 

[0 0 14] -E-LT, 3t77'f/t-ISr8 ; f5 0"e^J6 




10-62625 



4 

[0 0 15] S^^nfc0^ttf?^1i--*rL^-^ 
4 0fflAHJ^4 0bi:A^Jn. JfcU— *a.U-^4 
0Of^ffl(CJ;Da^^4 0 ctOffi^^n?.. 

[0 0 16] 

[%BJ*^*L«fc-5<hT-5^)S] ^®«k5l:. 

[0017] -2r. 3«s^«*ffl^*i. xamm\z. 

^^©{C^iE^tlTbS^fci*, A<7— «£c 
[0 0 18] $ 3t7 7^ A*— IfiltfT^^^nl^^S 

7^j^tLTffl^5i^i:lt Hifr^HeoraWJA, 

xtt3 7«5©jiST*n« ^qnetrrsM^sAt. £ 

[0 0 19] ±E©«UHS**"r*fc*K& 

bj^t-^ «sx&&y f ^ <t urist z> z. t £ b m 

[0 0 2 0] 

tf>\z. &$miz&2>$i&7 4 yt7T-1 
#ftt=J; Dff«f*tii(«»**-r*JB i ©*7 7-fA'- 
£, Sl©3t7 7-f A*-ossai5*aii*bfc^A»sn 
S«k^tr*H^iLfciSBI5&*L, ^77^A-ftjffgic 
<£ D G^StlfcgS 2 <D^t7 r -f A— t £ W1" *g2M8fifc 
TJbot, JBl©3l67 7"f7'«— OSB»&^*2<03t7T 

— SGftL£3fctt» JUl ®«7 7-f A— Rtf*2 03t7 

n -s ass :7>r;i^ 

[0 0 2 1] ZL<D£5tf.Mf$.\Z&K>, i£*-*3-\/-5> 
[0 0 2 2] 3t7 7-f/'«-**e»T*«#3t 

[0 0 2 3] 




( 4 



5 



o«»snsi»*#-r*ssi©3t7T-f A-t. hues?? 

1 ©ft 7 7 -f A- ©SfSgfl £ b fc3fc*< A«t 
fc*flRlbfcS8S5*#U WE5t7r-f A-flW#»lcJ: 

fty r^A— ©«»RtflfflESB2 ©ft "7 r-f 

fcftte, Sffffi^ 1 ©ft? 7"f A— ©SSgprojR&tSPR^tfl 
EMS 2 ©ft 7 r -f /t— ©SMR©K*ttB©lffll»««:Et#& 

[0 0 2 4] £©J:3&«|jSfcJ:0, *ggC©$E:&J##£ 

[0 0 2 5] .fcOHttMiCte. StJfcJg 2 CCftLfcJ: 5 

RK«fcf5ff«r*nfc*l©3t7 7'</ , C-i:. KrEft^r 
-f A-#£M£Sfc J; 0 $ ttfcSI 2©^7 7<' /X- 1 
£flg>L. ttffi«l©3t7r'f/t-03t«l*lRltBrJeftaE 
^W-r^Bfria^ i ©ft:7 7f A-©a$ffii:. MEJB l © 20 
ft? t -f A-©$8® tapff -5 <fc -5 t'*t ft b fzwiiZWi 
2©3t7 7-fA-©SIi, mlEMI 1 ©ft 7 7 -Y A—© 
3£M £ ffrBE JR 2 ©ft 7 r A- ©38® <h © RSMft! i #x 

*n u wcx^p>ff*iiisLT. mess 

' 1 ©J67r<A-* &ttE£ 2 03t77-f A-fcft#g 
»^n5fiS7^MT*5. 
[0 0 2 6] £<=>tC, AfltWKltt. m&m3mM<D£5 

(C, Jt7 7^n-fi#fgt, iMBt^r-f/t— 

St k «fc o fiift £ nftifcs ft ic>ct l. xstt ic« o tu ^ nfc 

SSiBKBrJe©S«**S*r-r*Ki#fll««»*t6nfclB 1 © 30 
$ *lTft«l7j ft fc*f b TiH iC-ffl 0 tB ^ nfcSBS iCJ5r5£ 

oswsiss^T-sRatitJ^ffttt e.nfc^ 2 ©ft 7 7 < a 

-t&GL. #fE»l©3tt7 3"f A— ©E»«£:g[rESS 

2 ©ft:7y-f A-CDEWI t Ti^ff left ft"T £ =fc 3 tCBf 

s©mi»«^iWHu^iHi«a5*»EA't?»fli$nTv»*ifi 

l7-fW> Sifcttl*#JS4E«©J:"5K:. ^77-fA 

n^ttT? ft t' *f b tii cfflotB* nfciBffiRr5H«i w 
BuE^7r<A'-^#®(-ctO«it$n^tt7fl6] 

\z% l tsiS {c^j o tu £ tut*® a # «»§ w izmmmm. 
gfrEfg l ©ft?r^ A-©£lttlJ£l£itfrESfS2 ©ft? r-r 
siBi b fc m»»s*i5Ar-c»K * nx ia £ 7 * T 

[0 0 2 7] -5-bT. fit*Jg5E«©d:5JC, Hflgtgp 



4$l§¥- 1 0 -6 2 6 2 5 
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ft ©BIBItft £ (6i _b £ it & . 
[0 0 2 8] i*a6Efoipi;, s&fc, 

ft 7 7 -f A*- * -5 ft KfcfT £ IBBMB©** 

[0 0 2 9] IWiaftlSICJ:'}. Sl©3t77'f/'! 
-K.tflfS2 ©ft 7 A*-M©mi®g|5©^M!eiit*^ 

[0 0 3 0] iO^Mirtt. «*JS7fH®©J;^(c. 

[0 0 3 1] C©ck-3^«fig(CJ:0. fHRggp©#iSf©B 

[0 0 3 2] «^*8EfS©J:p(C. ft^Mt 

«^fttC#bTMjlteRtf#i&^ft^#|jJI 
S#b|BlHrt*K:fttt&nfc4feK£. HuE^KtcftJfapftS: 

[0033] roi^ftiscioTt), mm.»<om 
[0034] sfctt, i^9Et«j;5i;, ^tem 

Hi. BtfE^KSrS-pM^i, ME^S^«©«ES© 
EE* *ftOTT*ffi A«fP#* t *^tJ«BJtT-^ otfei 

[0 0 3 5] c:oj:5«cfll«RlCJ:0, HI 1 ©»S5^F*3© 

«w©«jff*a«iEft:b. n«WK©3iew»WEHstiT 

[0 0 3 6] CIC-C. flt^JSl 0iat©i3lC. Jt^lg 

[0 0 3 7] W*«l lEfOJ:5i:. 

^Mfc3f3£©«ES^AWfg^2©^^<t. t(rE^ 
[0 0 3 8] C©<fc-5 73:1gfiK{CJ:»3. ^2©M^^f*3© 

««*<tb. wnwc^BiftweKanTaiR**** 



( ) 
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[0039] w^jsi 2ia«©J;^^. ft^sg 

[0 0 4 0] SWfSl 3fS«©J:^tC. tftW 

[0 0 4 1] £©«fc-5fc*j«K:J:?). tt»©EflJ**fEfl: 
Sn, *©IS»tbTIBIW5©*#»l*«««3Ea*iTa 

[0 0 4 2] het. MaKmi 4 fE»t 3t*B 

[0 0 4 3] £4T, 0®£#PlbOO. #.5&BM(D&mM 20 

-rJl^lCOHT. Hl*5B4iSTS#It. fMBKtt 

[0 0 4 4] SlRt^0 3«. **SBJBJ8©»tfi7^;i' 
^©«BB»t«fflilSBHi:**fiS L. 11. 12 
«. «~*A7lffl9. W*ffl©3t7r-fA— . 13. 14 
«. «-*3t7r-f A— 1 1. 1 2II»Jt;t^n^5fiiS 
;i/tT^-5= uft6©7i/-;H3, 14 
tt. 367 7^ A— *fia*-r*fc«&©— tflT&O, El 2 30 

[0045] *^jfi»ii©jftS7>f ;p^t?»4. ytyr-i 

A*- 1 1 . 12 S^it^itSi^l:. 09A«3fc«l2f 

i&i catena 9 utiu «otB$nfcsg®tcm^{c*fb 

TRff^©MSt^^feo«#Ml 5 a, 15bSltt. 
Z.e>3L^tZ?>t7-7'( 11— 1 IRtf 1 2^^-n^-*ti7x;u 
-JH 3R^1 4T##U #SgH*«JFffK&*«t:-5 

[0 0 4 6] ::f. aStfl-fti:— ^ 40 

2 5 0 tfmtMC/hS^fcft. **«IC3tt7 3"f /t- 
11. 1 2©&e»K*<iS^«^:fta<&®T&D. 7i 
13. Hit fcft? 7 -f A*— £&if f 

;H3. l4co-R^O(C 3t7 r-f A— (cng|5^6 

3t £ a f& ic «jh t -s u > u& m& <d m 

[0 0 4 7] Sit, St^T-fA— ftl7-fM 50 




8 

[0 0 4 8] Sfc. 3t77-f^-l 1. 12(DVifflffl<n 

7iJHH3, 14^LT3t77-f/n 1. 1 2 £ 
BlOttttT^*. ft*. 7iJl/-;H3. 14<7X Wgg 
1 5 c ffiHOSSgfc 1 3 a . 1 4 a^^r-f AtfJtSOHiL 

©R|»l 5 c£<ft#L&*«5. JH»1 3 a. 14a&m 
7x;U— ;H3, 1 4|I]±£05£LT i fe#>£fc> 

[0 0 4 9] 3t7r-f A*-©«J0ttlL«ll®tt. 

[0 0 5 0] icfc, ffi^l 5 ctt. ^M. tftti^Sg 
[0 0 5 1] ^*SH 15a. 1 5 b £ LTtt, & 

&*MMKll. — «S:6<J^:*^tf-A^^®3Z.ttXA.y^ 
Jgfi^iCcfcD. ^ Dlii$nfc)t7 7^ A'-OfflClf 

[0 0 5 2] ^©.fc^&flSfiKK^fc^T, H3ti4t* 

[0 0 5 3] 0311 3E77-fA-ll. 12R^lf 
Ml 5 a. 1 5 b©**fflfflUfc*fi:7-f;^<Bl3WW 
SiT"$0. 1 1 a. HblJ)t77-l'A'-ll©a7 
SPRI*?^ 12 a.. 12b«3t77'fA-12 

[0 0 5 4] ST. 3t77<A- 1 1 \t> £*l£>i5r5£ 
OilcDif^tl H*l 1 biDfeJHJff**!* 

%^:^v^7SBl 1 a{c|flD^J6e.tiTe*8L, 8ift7 

^;i/^of^ffl^^-r^>^#Mi 5 a. Bfs<z>E«**-r 

53^7 7^ A-4g®lffl(Z>MI® 15c. 1 5 b 

[0 0 5 5] H CT. ffi*K 15a. 15bH 

r7'J • -^n— (Fabry-Perot) ^W^F^^ 
[0 0 5 6] -?-LT. «tr*#Mfi»»OJ:5K. 1 



( 6 ) 
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«£tti*Lx#ifc3-ax*fi!E;**i* cttao. 

[0 0 5 7] C«J:^^X^D>{C^A«-r-f>t. X 

;i^£Lx»fE-r*:i£fc:&**>w-c*s. 10 

[0 0 5 8] :^T. X^D>icA&tT^3tC3X^;i/^ 

T E = [1+4R(1-R)- J s 

[0 0 6 2] CIT. A A rs ,UA4l8[ft04SSIHIR8 
(Free Spectral Range) T*t). 

( A A = A — A. ) „ 

[0 0 6 3] Sfe, AA FS «. A.feiOtmt^TcC 

(ft 3) OHffiTtetftlTli*. 20 

[0 0 6 4] 

[ft3] 

A /I FSR = ^n/im 

[0 0 6 5] m^CD^PS^gA.«. «#3fc®« 

© (K 4) <vm%&mcT. 

[0 0 6 6] 
[ft4] 

2 x n d//t ro =m 7i 

[0 0 6 7] ST, A.= l. 5 5«ra, n=l. 5 CO 30 
A A. fwhm— 7t ~ 1 A /I fsr s i n" 1 
[0 0 7 1] flAtf. R=9 5%i65J:5l:. Ill 

®#fflt«i:l/T, AA F ,„» = 0. 2 5nm*<#6tl5 

[0 0 7 2] CCDiptCLT. X^D^fy^dM 

nfcx*D><0*ftfc*rr*i&fi*9rtt*. B4tc^-To 

[0 0 7 3] ££X, A2»Sft««*Bta«. 2o©tg 
j£#A,Rtf A t £f^W{cWUXI^-2><h5£*.-3<!:, ^* 40 
Kl 5 a. ^©ffilBS^r-rsjt^r-fA-SHffilWOllll 
il 5 c, RIflfll 5 b. -3 3;0H4®aii*M££ 
#-r-5X^D>JcSlJjl^. &£Ai ©fi!c#©fl*^fc©* 
3£7 7"<A— 1 2CDZITSI5 1 2 aJCffiSt^n^Ci: 

[0 0 7 4] &SA, C0fiK^©m^3t«. 3t7 

T-f A— 1 2<DnTg|51 2 a(Ct»oTe«8Sn. «77 

-f a*i 2^e.tBi*sn*fese>, Bffa©^ssrs*?-r-i>c 

•5. 50 



a, 1 5 b©SW$R, WEgl 5 cWigpSiXfe-SX^D 

<s>ja#r ¥ n i o $ na . 

[0 0 5 9] i^T, &RA,CMfc*aBaS-8"*fc#fc 
H 111115 3. 1 5bOKIt?RRU;i^n>^t 

[0060] »*<Dmm*^3itti<m®(M&m 

£SHII<DKtMS£R. «#5t©t>OKS*A«hbX^C© 
(ft 2) J:5C«tit!5«1f**. 
[0 0 6 1] 
[ft2] 

1 n 2 (2 7tAA FSft - 1 ) ]-' 

^-o-tCOl^X^^., AA FS „ = 3 1 nmi&5J;ol:i 
Pu>#ry7di&&m{t-r2>t.s d^2 5. 8(imt 

[0 0 6 8] f $Sigl5a. 1 5 bfflcofflBgil 

5 c*. 2 5. 8 iLmt.l3.Z>& ; 5\Z2-&e>yf7T'( n— 
£««U 7&^x^n>^vy^£iS&£&K©BJ?Ti$s 
*U. 5Xab^J:5iCjKfi7^;l/^$r^-r.5)i:. sir 
SSI. 5 5/imi!|i#e,n5Ci*{W2>. 

[0 0 6 9] £ fc, 15a, 15b ©SltfR 

fc&co&mm t jt ^x-* com mmw^ft * ?t# s 

3rr-i>£. &L~F<7) (ft 5) x^b^n-s.. 
[0 0 7 0] 
[ft5] 

[0. 5(1 — R ) FT 0 - 5 ] 

[0 0 7 5] SUiCi&^lZ. *H]ffiCD^OSg7-c;U 

5 K#faLXE«£nfc*to!i*#U 3fr!i— 
*i ^^KMfcWF ©#Ktt#&^**>*XW«fc 

[0 0 7 6] (&K<Z>ftMB2) :*:%HJ©fgSgcD^ 
»2CD«[fi7>r^Kt5V»X. E5$#ib, f£«HtCi& 

[0 0 7 7] B5il *H^CD^.C9&S7^;P^<DB 
g&®T®0X£>9. Jt^T-TA-l IRtf 1 2©ffiW^ 
3t«K»-afc3 7»l 1 a. 1 2 a©BrSE«»t:. 

m\zmmmtmi£niz9t7r'(n-mm&=f'i 1 
[0 0 7 8] *mm<z>mm<o&L&7 <f )i*<omf&-ciz* 
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[0079] m-oT, *nm<DMme>M7 * <dwj 
mrn&T 1 1 c&tf i 2 c ©^©^-a-^fcfe. x^d 

[0 0 8 0] *^MO^iC*5ttSX^D>(7)Klt^ 

[0 0 8 1] AteWKtt. dn^©/1^^ — ^tt, ^7 
7"f A-Ht)?*^ lie 12c $:^fi£-r-5fcae>{Cffl^ 

(^StSI*I2 4 8nm) CO^gE^iStS-rs C t {C J: 

[0 0 8 2] Tt^rf A-[5]#rteTl l c. l 

(Chirped Fiber Grating) 

[0 0 8 3] ^v — /3t7r-fA- tal#Tf& 

[0 0 8 4] ft33, *S|JgW^ffi{C*3^T«, ffllCD^ 
j^<7)^{C*ViT^-C^ofe^lFK«^-e«^^ 30 

[0 0 8 5] £K±(DJ:^>lZ, *mffi.(DWM<»M7 J K 

77-fA-®)ttti^it5l 2 ^BfiiJcoa 7Wzm 

2<D^m^^m». mi<D\Biffi& = Ftm2<Dmffi& : ?- 
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(54) WAVELENGTH FILTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a transmission 
type wavelength filter used for optical fiber 
communications by wavelength multiplex system as a 
function element of an optical fiber. 

SOLUTION: The wavelength fitter is provided with the 
first optical fiber 11 held by an optical fiber holding 
means and having an end part, ans the second optical 
fiber 12 provided with an end part which faces the end 
part of the first optical fiber and through which an 
outgoing light from the end part of the first optical 
fiber 1 1 comes in, and held by the optical fiber holding 
means. The end part of the first optical fiber 11 and 
the end part of the second optical fiber 12 have 
reflecting parts 15a, 15b respectively. A light 
propagated through the first optical fiber 11 is 
propagated through a gap 15c positioned between the 
reflecting parts of the end parts of the first optical 
fiber 11 and the second optical fiber 12 while 
reflection is repeated, and then propagated to the 
second optical fiber 12. 
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